Introduction {#Sec1}
============

The current coronavirus pandemic, COVID-19, draws attention to the urgent need for each citizen to be equipped to become a health security vector.[1](#Fn1){ref-type="fn"} According to the limited literature pertaining to the outbreak of the pandemic (Wu and McGoogan [@CR69]) and subsequent and ongoing research, for adults (Lopes and Middleton [@CR27]; Lopes, Middleton et al. [@CR28], Middleton et al. [@CR39]) and children (Lopes, Middleton et al. [@CR29]) there is general agreement that people are particularly exposed to infection through close family or work contacts, as transmission seems to occur through contaminated droplets expelled by an infected person who is less than two metres away. Although recent literature highlights that the national ecosystem and the size of the transmission chain are also important (Anderson [@CR3]), the mediating factor with COVID-19 appears to be physical distance, as those who are infected pose less risk to others if they are at least two metres away from them (Yee et al. [@CR70]). This measure can be strongly reinforced by the use of masks.

The current pandemic has given rise to a number of behavioural patterns that are common to large-scale health threats (Jones [@CR19]). One phenomenon is that the circulation of misinformation about COVID-19 (Depoux et al. [@CR9]) has prompted citizens to engage in irrational and excessive purchasing and often stockpiling of health-related items as a precautionary measure. Often these items are totally disconnected from the main problem and are unrelated to risk resolution (Mao [@CR31]). However, the stockpiling of some products, such as facial masks (Leung et al. [@CR24]), creates shortages which then pose an additional threat to effective healthcare. As the first author of this article has noted elsewhere (Lopes [@CR26]), while the fabric masks do in fact play an important role in the prevention of transmission, excessive purchasing of professional medical masks by the general public has resulted in depleting the supply of facial masks and consequently adversely impacted on situations, especially in medical contexts, where they are urgently required. Thus, the COVID-19 pandemic highlights the need for knowledge and information management to ensure that citizens have sufficient clear and reasonable information to guarantee that they change their behaviour in order to prevent the spread of infection (Legido-Quigley et al. [@CR23]).

While the actual spread of the virus is indeed a significant health danger (Wu and McGoogan [@CR69]), the impacts of the pandemic are reaching far beyond the medical (physical and mental) sphere and have wide ramifications and social consequences that extend the risk to the destruction of livelihoods (OECD [@CR43], WHO [@CR62]). The past few months have already demonstrated in very real terms the immense socio-economic repercussions of the COVID-19 virus and the significant economic risks it poses (Kock et al. [@CR20]). It has threatened cohesion both on the level of international social communities and within societies themselves (Lancet [@CR21]), featuring high levels of social disruption beyond what has been recorded since the last great world pandemic in 1968 (Bell [@CR4]).[2](#Fn2){ref-type="fn"}

The adverse effects of export bans on personal protective equipment (PPE) {#Sec2}
-------------------------------------------------------------------------

Healthcare systems and their entire supply chains are being pushed to the limit. For the first time, there are export bans on clinical protective material (Henley [@CR14]). Never before, even among countries in conflict, with the exception of the United States' medical embargo imposed on Cuba in 1960,[3](#Fn3){ref-type="fn"} have countries refused to export clinical products. Now, with reserves of essential material at risk in the face of the current pandemic, many countries (such as Germany, Kazakhstan, Russia) have prohibited exports to others, even those who are much worse off than they are. This is because healthcare systems are struggling to look after high numbers of contagious patients whose care requires using and disposing of vast amounts of material resources as well as many hours of medical personnel's attention (Adams and Walls [@CR1]).

In addition, the first studies (many of which are still appearing mainly in newspapers and various types of *grey literature*)[4](#Fn4){ref-type="fn"} show that due to all the attention being focused on COVID-19, patients with other conditions are either unable or afraid to access hospitals, giving rise to drastic increases in mortality rates among patients with other ailments -- mortality rates that are possibly greater than those of the pandemic itself (Marzocchi [@CR32]).

The pandemic did not take long to impact on health professionals; the exponential rise of patients requiring healthcare services has resulted in the infection of countless frontline professionals (Remuzzi and Remuzzi [@CR47]) due to their proximity and exposure to the virus. By consequence, approximately 10 per cent of those who have been infected are in fact health professionals (ibid.). Death reports of health professionals due to exhaustion have also been registered (Boseley [@CR5]).

How it started: the evolution of the COVID-19 pandemic {#Sec3}
------------------------------------------------------

A novel coronavirus, SARS-CoV-2, emerged in December 2019 in the central Chinese city of Wuhan and surrounding Hubei province, where more than half of global cases had been recorded (Hageman [@CR12]) at the time of writing (April 2020). China was able to mobilise its immense reserves of civilian and military clinical manpower (WHO [@CR63]) to set up several large hospitals in record time and in proportions that very few countries in the world would be able to replicate.

Subsequently, South Korea also managed to flatten the epidemic curve with a unique strategy: it introduced a massive education and training campaign on the importance of wearing masks and taught the population how to manufacture masks made of fabric. South Korea also placed strong restrictions on citizens' movements, so that people would only go out to obtain essential products or services and only while wearing a mask. The city of Osan provides a good example of how the training was accompanied by a thorough testing process for everyone who was in contact with an infected individual (Lopes [@CR26]).

While cases have been confirmed in every member state of the European Union, two of the hardest-hit countries, Italy and Spain, implemented total lockdown measures which are only just being cautiously eased as we write. As new cases continued to emerge, healthcare services in many other European countries were also struggling to avoid burning out: the United Kingdom, the Netherlands, Switzerland, Luxembourg, France and Norway.

Even in the least affected countries, healthcare systems have had to take measures such as postponing non-urgent clinical procedures, and hospital staff and testing laboratories are overburdened. Naturally, in countries with more fragile healthcare systems, the limit of the response capacity will be reached much faster, particularly in intensive care units, which have been the critical element of the clinical struggle in countries where the pandemic is more advanced. Once intensive care units are overburdened, the mortality rate skyrockets.

Unsurprisingly, the epidemic was upgraded to a pandemic on 11 March 2020 by the World Health Organization (WHO)[5](#Fn5){ref-type="fn"} due to the "worldwide spread of a new disease" and the increased number of cases of infection in multiple parts of the world (Remuzzi and Remuzzi [@CR47]).

Why are countries' responses to disasters so limited? {#Sec4}
-----------------------------------------------------

While one is tempted to believe that humanity will somehow deal with and eventually overcome this pandemic, as it has done with all previous ones, and that, except for the risk of a mutation of this virus, it will pass with greater or lesser negative impact (Jones [@CR19]), the "picture" described above expresses something much more profound: Humanity is permanently exposed to outbreaks that arise from time to time in localised or epidemic patterns, and poorer countries are more likely to be affected by an epidemic than more prosperous ones. Therefore, life conditions of our species on planet Earth are inherently associated with epidemic -- or pandemic -- episodes that countries have to deal with at different points in time, a necessity which will arise again in the future, possibly with increasing frequency (Vargas [@CR57]).

While epidemics are more common among the poorest countries, there nevertheless appears to be no appropriate preparation for a larger-scale pandemic among countries regardless of their level of development. The capacity to prepare citizens to go beyond dealing with small or medium outbreaks of infectious diseases has so far not proven satisfactory, not even in the most economically and scientifically advanced countries.

Why are countries' responses to disasters so limited? Different causes contribute to this, but one is that the entire effort is based on the extent of health structures' capacity to intervene in situations where levels of citizen engagement are low. Usually, there is no collective, social action to respond to this kind of crisis. In most countries, the role of citizens is considered to be a passive one -- they are expected to respond to indications provided by established healthcare structures rather than being active participants in their own healthcare regime.

A need for collective, social action {#Sec5}
------------------------------------

In this article, we argue that health and well-being are too important and complex to reside only in one national organisational system, however sophisticated a country's health system may be. For a response to a serious threat to the health of a population to be systemic, it needs to be conceptualised as the organic response of a country's entire society and all social institutions in which citizens are active participants.

In order to establish how information can be managed in order to change behaviours effectively, we need to include the social factor in our considerations and redefine the role of the citizen. These elements are fundamental to our understanding of the social dimension in all pandemic health risks.

There are basically two ways to contain a localised risk: First, by using high containment measures that force citizens to remain in one place, and second, by leading citizens to adopt appropriate behaviours and attitudes to a particular situation. Past experiences such as a country's history in terms of diseases, culture, etc., work as mediators that influence the acceptance of such measures (Lancet [@CR21]).

For the latter approach to be effective, the citizenry needs to have a sufficient level of prior education in order to understand the risk level and to benefit from the dissemination of health information. Education and specifically *health literacy* are necessary to enable citizens to use knowledge to act appropriately and in a way that is necessary for one's personal defence and the defence of those for whom one is responsible. Health literacy in the context of a pandemic or epidemic refers to the possession of literacy skills that are required to make informed health-related decisions in a variety of different environments. These skills enable individuals to obtain, understand and use information to make decisions and take actions that will have an impact on their health status (Nutbeam [@CR41]).

However, the COVID-19 pandemic also shows that it is no longer sufficient for a single country to be properly prepared in the two above-mentioned ways of containing a localised risk because of the global ramifications of pandemics. As has been noted in the current pandemic, it needs to be ensured at an *international level* that citizens have the knowledge, attitudes and perceptions necessary to adopt risk-mitigating behaviour. At the time of writing this article (April 2020), 203 countries and autonomous territories worldwide had incidences of COVID-19, which were a result of large-scale international migration and travel for professional and tourist purposes (Hageman [@CR12]). Ironically, in the developing world, incidences of transmission have come from well-heeled, well-educated tourists who returned to their home country unaware that they were infected and then exposed unsuspecting and unprepared third parties on their return to their place of residence or work. In this way, they became a vector of the disease and a pathological vector for the rest of society, necessitating a systemic response at an international level.

In the next section, we aim to demonstrate the crucial role of adult learning in national and international efforts both in overcoming the current pandemic and in preparing the global community for possible future ones.

Adult learning and education -- a natural instrument to improve safety in health and well-being {#Sec6}
===============================================================================================

The United Nations Educational, Scientific and Cultural Organization (UNESCO) perceives adult learning and education (ALE) as a means to help tackle pressing economic, social and environmental challenges, and argues for promoting stronger ALE policies and practices in UNESCO Member States (UIL [@CR53]). Many of these Member States are developing countries that still have large numbers of low-literate adults, despite efforts to improve literacy rates in the context of large-scale literacy agendas such as the UNESCO-led education for all (EFA) initiative promoted in 2000--2015.

This appeal resonates with the current United Nations 2030 Agenda with its 17 Sustainable Development Goals (SDGs) (UN [@CR55]). Dedicated to education, the fourth of these goals, (SDG 4), calls for the promotion of lifelong learning (including ALE), particularly in developing countries where ALE is important for those who have been excluded from acquiring, or have failed to acquire, basic competences through formal schooling (UIL [@CR54], p. 67).

Amina Osman et al. ([@CR44], p. 23) state that the benefits of education and health for individual life opportunities and societal advantages are widely known. They also point out the strong mutually reinforcing relationship between education and health, where improvement in one has clear positive impacts on the other. A country's national well-being is measured by how well it succeeds in furthering the health of the majority of its population. Education and indeed ALE can contribute to equipping citizens with life skills that are critical for improving and maintaining their health and well-being. By disseminating information and health messages about nutrition, substance abuse and emergency plans to promote health and to mitigate health risks, particularly among women and rural and minority groups in contexts of poverty (especially in the Global South), these disadvantaged groups can be reached and included. ALE, which includes the promotion of literacy and numeracy, provides critical foundational components for addressing challenges that persist among the poor, wherever they are, regardless of their country's national gross domestic product (GDP).

In his recently published book, *The Cruel Pedagogy of the Virus,* Portuguese sociologist Boaventura de Sousa Santos ([@CR8]) reflects on the impact on the world as it is being plunged into crisis by the virus, and he considers the long-term prospects this may have. De Sousa Santos identifies the intrinsic inability of many current economic systems to face the challenges caused by the pandemic, revealing the deep social, economic, political, cultural, environmental and educational inequalities resulting from a focus on the market at the expense of ensuring that the basic needs of the population and the planet are met.

Poor citizens and elderly people are particularly vulnerable {#Sec7}
------------------------------------------------------------

While many commentators argue that the virus is largely indiscriminate, the *Guardian* newspaper's United States southern bureau chief Oliver Laughland ([@CR22]) refers to the high mortality rates in Louisiana, which suggest a racially disproportionate per capita death rate among America's poorest. As he states,"seventy per cent of those who have died here are black, despite African Americans making up only 32% of the state population (ibid.)."He attributes this to the"nexus of intergenerational poverty \[in the deep South of the United States\], a greater prevalence of underlying health conditions, and less access to healthcare \[which\] are certain to have more pronounced consequences for the black community as the virus proliferates (ibid.)."This is resonated by *The Economist's* discussion on 18 April 2020 of how American inequality offers unequal protection in the face of COVID-19, arguing that the pandemic amplifies existing gaps in protection since the calamity is "two-pronged -- a contagious sickness first, followed by an economic malaise" (Economist [@CR48]) -- affecting those who are amongst the poorest, regardless of their country's GDP. As *Human Rights Watch* (HRW [@CR16]) points out, the COVID-19 outbreak has exposed the depth of socio-economic cracks in societies, revealing how economic inequalities and fragile social safety nets leave vulnerable communities to bear the economic brunt of the crisis:"While the virus infects people regardless of wealth, the poor will be most affected due to longstanding segregation by income and race, reduced economic mobility, and the high cost of medical care. Low-income communities are more likely to be exposed to the virus, have higher mortality rates, and suffer economically. In times of economic crisis, these vulnerabilities will be more pronounced for marginal groups -- identified by race, gender, and immigration status (HRW [@CR16])."Another observation is that the impact is closely linked to the age demographics of countries, with the greatest impact being on populations over 60 years of age. This demographic should guide the identification of this niche group to be targeted by ALE. The interventions for this group should be tailored to their risk profile and provide knowledge-generating responses to their specific need to increase self-protection as well as provide the methods for doing this. 

Democracy, civic participation and national health (education) expenditures {#Sec8}
---------------------------------------------------------------------------

While the effect of the pandemic on the least wealthy countries in the Global South is severe, calibration of infection rates is nebulous as countries struggle to test for the virus and trace contacts. In statistical terms, a regression of the large number of identified predictors seems to suggest that what appears to be the most robust scenario for flattening the infection epidemic curve at this stage (April 2020) is a high degree of democracy and civic participation. It can be inferred from this insight that lifelong learning and a focus on ALE will become more critical for the poor, regardless of their geographic location.

Health spending has steadily increased since the end of World War II. In 2016, it was 10,023 billion USD (WHO [@CR64]) with a sustained average annual growth of 137 billion USD (ibid), this represents 5.5 per cent of world GDP. Nevertheless, there are large asymmetries in health expenditure. The richer the country, the greater the percentage of its GDP which is allocated to health. Greater expenditure does not, however, automatically translate into better quality healthcare, because the high cost is often absorbed by a high waste rate and high prices, thus reducing the quality of health care to levels similar to those of less rich nations.

More often than not, the share of a country's GDP allocated to public health is only a small fraction of the total health budget, generally assumed among professionals to range between about 1 and 4 per cent of total health expenditure (Himmelstein and Woolhandler [@CR15]), and depending on whether (or not) vaccination costs are included in the costing.

What the COVID-19 pandemic has revealed starkly is that preventive health, and in particular public health, needs to be improved immensely in order to prepare nations for overcoming disasters of this magnitude. It is also clear from the current crisis that the costs of investing in education towards healthy populations are so low that they may not be used as an indicator to compare health systems. In this article, we argue that health education, as part of lifelong learning, is in fact a critical part of the toolkit for disaster management, including management of the current pandemic. We thus argue for the importance of ALE as part of the process of improving levels of health literacy, necessary for people from all strata of society.

The life stage model of health education {#Sec9}
========================================

While education, as mentioned earlier, is explicitly addressed in the fourth of the seventeen SDGs,"Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all (UN [@CR55], p. 19)," the UNESCO Institute for Lifelong Learning's policy brief on *Literacy and numeracy from a lifelong learning perspective* also refers to the role of lifelong literacy as a crucial catalyst in achieving the *other* sixteen SDGs."Lifelong literacy covers the full spectrum of lifelong and life-wide learning and involves a continuum of proficiency levels that require institutionalized learning systems which are flexible and support integrated approaches at all stages of a person's life and in a diversity of life situations ... \[It\] requires a cross-sectoral approach cutting across all development relevant areas (*health,* agriculture, labour, social security, environment, culture, etc.), *beyond the education sector* (UIL [@CR51], p. 3; emphases added)." In the same vein, the Education Section of the Health and Education Unit within the Commonwealth Secretariat[6](#Fn6){ref-type="fn"} developed a *Curriculum Framework for the Sustainable Development Goals* three years ago "to support member countries in addressing all 17 SDGs through education and learning" (Osman et al. [@CR44], p. iii). This curriculum framework is designed for integrating the teaching of disaster preparedness at all levels of formal and informal education systems in order to tackle the various SDGs. Figure [1](#Fig1){ref-type="fig"} illustrates the interrelationship of the three domains of lifelong learning, namely *formal, non*-*formal* and *informal learning.*Fig. 1The different forms of learning.*Source:* Osman et al. ([@CR44], p. 8; adapted from UIL [@CR50])

These three domains give rise to what Osman et al. (ibid.) refer to as *the life stage* model of learning (where variable health and disaster awareness topics can be integrated) within what they term the *life course approach* and across the stages of lifelong learning, with a cumulative effect."The life course approach aims to assist learners in developing the skills they will need for learning, life and work in an evolving world with ever-changing challenges, based on the perspective that each life stage exerts an influence on the next, combined with social, economic and environmental influences throughout the life course (Osman et al. [@CR44], p. 7)." With regard to *health awareness* in the context of the SDGs, the World Health Organization (WHO [@CR60], p. v) refers to those health challenges that persist in developing countries, such as high maternal and child mortality rates, malnutrition, and high incidences of communicable diseases such as HIV/AIDS and tuberculosis -- to which we must now add the global threat of COVID-19 (Hageman [@CR12]).

Literacy and health literacy {#Sec10}
----------------------------

Literacy, education and health literacy are regarded as essential for promoting maternal and child health, preventing the spread of communicable diseases, and promoting immunisation (Nutbeam [@CR41], p. 263). In his article entitled "Health literacy as a public health goal" (ibid.), Don Nutbeam draws attention to the important benefits of health literacy; these include the application of literacy skills to improve adults' ability to engage with health-related messages and comply with these when, for example, taking prescribed medication, following the dosage instructions on medicine labels, reading appointment cards, and understanding guidelines for home healthcare (ibid.). This list immediately demonstrates that a *lack* of health literacy clearly poses problems for patients with chronic illnesses.

Table [1](#Tab1){ref-type="table"} highlights components of health literacy that relate to the various life stages in our teaching endeavours towards achieving SDG 3 -- "Ensure healthy lives and promote well-being for all at all ages" (UN [@CR55], p. 18).Table 1Components of health literacy: Health learning topics at various life stagesLife stageHealth topicsChildhoodPersonal hygiene, exercise and healthy eatingBasic emergency preparedness and evacuation drillsHome and road safetyUnhealthy environmentsFood hygiene and sanitationDisease transmission and prevention (including handwashing)Anti-violence and bullying preventionAdolescenceCommunicable diseasesNutritional intakeLifestyle choicesSubstance abuseReproductive health and rightsEnvironmental effects on healthEmergency preparedness, evacuation drills and basic First AidMental and emotional healthAdulthoodFoodborne illnessesNutritionChronic, communicable and non-communicable diseasesDisease preventionEmergency response and preparednessRecognising signs of physical and emotional abuseThe relationship between health, the environment and climate changeThe importance of lifelong physical activityWorkplace occupational healthMaternal healthNeonatal and child health carePositive parenting techniquesChildren's inoculation (vaccination)Mental and emotional healthOlder ageChronic health conditionsNutritionCognitive health.Physical injuryCognitive healthOral healthMental and emotional health*Note:* This table is based on Osman et al. ([@CR44], p. 8)

Nutbeam points out in this regard that health literacy does more than enable people to engage with texts relating to health matters; rather, he states that"by improving people's access to health information and their capacity to use it effectively, health literacy is critical to empowerment (Nutbeam [@CR41], p. 264)." We argue that literacy is an indispensable tool for enhancing health knowledge. Clearly, literacy education is context- and time-specific, but there are sufficient generic skills, knowledge and attitudes that can contribute to the prevention of communicable diseases.

The relationship between low literacy and a range of health-related outcomes is well established. Low- or non-literate individuals are less responsive to health education, less likely to use disease prevention services, and less likely to successfully manage chronic disease.

As mentioned earlier, in the context of an epidemic or a pandemic, health literacy, which is one aspect of ALE, enables individuals to obtain, understand and use information to make decisions and take actions that will have an impact on their health status. We contend that ALE is the only tool capable of mitigating a pandemic such as COVID-19 for a number of reasons:As we have shown above, the *behaviour of the individual* ultimately decides the variables in terms of a pandemic's dissemination, thus determining the scale that pandemic might reach.The *current formal education systems* in place in most countries around the world are still far from able to respond to the need to prepare learners -- future adults -- for situations such as pandemics or other emergency risks endangering both personal and social life. While some health topics may be part of formal curricula in some countries, emergency preparedness, evacuation drills and even basic First Aid training are rare.*ALE can fill the gap* left by formal education systems and can be adapted to populations with different levels of schooling, including people who have either not completed formal schooling or never attended school at all; it can thus become the tool of choice for preventive healthcare for entire populations.Furthermore, when society is faced by a threat, *ALE can be tailored* to each specific situation -- ideally by teaching preventive measures, but also in tackling an ongoing crisis both in terms of treatment and in stifling recurrent outbreaks in society.ALE can be implemented *through different platforms* as a complementary solution, thus reaching multiple audiences directly, ensuring what is somewhat enigmatically termed "redundancy of communication", etc.[7](#Fn7){ref-type="fn"}ALE can be *adapted to different social roles,* such as caregivers and political decision-makers as well as those who work in formal and traditional healthcare.Therefore it is reasonable to argue that ALE should in fact be understood as an element of national preparation for emergencies. There are two aspects to this: the first focuses on *prior preparation*, and is generic and corrective in relation to the limitations of formal education systems; the second focuses on *reacting in an emergency* to a given risk and on specific social roles and can take on multiple forms in its implementation.

ALE as a basic instrument for preparing for and addressing national emergencies {#Sec11}
===============================================================================

In our understanding of ALE as a tool for tackling the COVID-19 pandemic, we now focus on the six underlying conditions that pertain to the pandemic, which correspond to the six reasons we listed in the previous section for ALE's particular suitability for mitigating a pandemic.

First, individual behaviour ultimately determines the spread and scale of the pandemic {#Sec12}
--------------------------------------------------------------------------------------

In order for populations (and individuals) at risk to acquire knowledge of a sufficient depth to enable behaviour change that is useful for their personal protection and the protection of those for whom they are responsible, adequate literacy and numeracy skills are essential tools. Citizens without these skills will not be able to correctly understand official health information, or demystify unofficial health information that evolves with pandemics. As is often the case with large-scale problems, citizens are faced with contradictory messages, and in the context of pandemics, they are required to filter out fake news and the myths that proliferate at times of social distress. Myths and misinformation, spread fast and unchecked to vast audiences through the relatively new channels of social media, have exacerbated the problems of health authorities in dealing with the current COVID-19 pandemic (Depoux et al. [@CR9]). Moreover, since the COVID-19 pandemic is more than a health matter and is in fact having considerable socio-economic impacts around the globe, the strategy needs to go beyond medical measures. Solutions inevitably need to address social and economic factors as well. Danielle Aldrich and Michelle Meyer ([@CR2], p. 2) argue that at times of disaster, resilience is the feature which enables individuals and communities to face and manage the negative pressures that impact on them, and to successfully cope with and navigate crises. They point out that the development of resilience in situations of despair always has both an aspirational aspect and a learning element (ibid.).

### Addressing the risk factor of low literacy {#Sec13}

The social aspect of dealing with disasters requires behaviour change from all citizens in line with newly emerging information. Transforming information into new behaviours may be cognitively challenging and requires literacy and numeracy skills to enable citizens to read, understand and interpret instructions, and to calculate and measure, among other abilities. Without these skills, pandemics will spread at the pace of citizens' unpreparedness (Nutbeam [@CR42]).

Research conducted by the second author of this article (McKay [@CR33], [@CR34], [@CR35]) on more than four million newly literate adults provides evidence of the contribution that literacy and numeracy make to the improvement of health knowledge, attitudes, perceptions and behaviour. The research, conducted in South Africa, explored the impact of (health) literacy as a component of a mass literacy campaign which integrated health themes. These aimed to resonate with health and well-being (SDG 3) and empower learners in relation to healthcare, especially women ("Achieve gender equality and empower all women and girls", SDG 5; UN [@CR55], p. 20) by focusing on personal and household hygiene, health-seeking behaviour, knowledge about vaccinations, nutrition, pregnancy, reproductive health and HIV/AIDS.

The target group of newly literate adults showed improved understanding of their chronic illnesses such as diabetes, hypertension and communicable diseases, and learners reported that they had a better understanding of how AIDS and tuberculosis (TB) are spread. Learners expressed what their newly acquired health knowledge enabled them to understand:""I know when to take my pills and how much I must take. I know what to do if I miss taking my pills ...""""I can read the pamphlets I get from the clinic and I know the date of my next clinic visit ...""""I know that I must not eat sugar food. I can read the posters on the wall at the clinic."""(McKay [@CR35], p. 9)" The research (McKay [@CR33], [@CR34], [@CR35]) demonstrates that 87 per cent of the more than four million newly literate adults perceived that they had a better understanding of nutrition, and 88 per cent perceived that their knowledge of health issues had improved and that they understood health messages better (ibid.). Since citizens with low levels of literacy are highly vulnerable due to being unable to engage with health messages, ALE is paramount in addressing any pandemic.

In research published elsewhere (McKay and Romm [@CR37], [@CR38] and McKay et al. [@CR36]) the second author and colleagues refer to the critical need for basic literacy skills. The purpose of their studies, conducted on behalf of the International Labour Organisation (ILO), was to establish the knowledge, attitudes, perceptions and behaviour of *informal sector*[8](#Fn8){ref-type="fn"} workers working in the streets, in markets, or at taxi ranks in South Africa and Zambia. The majority of these workers sold goods such as clothing or food products, or offered services such as hair styling or shoe repairs through unregulated one-person or micro enterprises. The intention of this research was to ascertain these workers' knowledge and attitudes in relation to HIV/AIDs and to determine vulnerabilities and appropriate health and education interventions specifically designed for this target group. Informal sector activities are the dominant forms of income generation in developing countries with low literacy rates, with most informal workers being sole breadwinners feeding a high ratio of dependents. The researchers conducting this study argued that low levels of literacy had implications for any proposed HIV/AIDS- or health-education interventions and that this was exacerbated by the levels of literacy and the choice of language/medium of instruction being employed in such interventions. Other challenges in reaching and teaching this target group were exacerbated by the fact that many were refugees and internally displaced, highly mobile, and that their living circumstances made them particularly vulnerable to HIV/AIDS. Their context was important in designing the content and the mode of presentation of the training intervention.

In the context of the COVID-19 pandemic, governments in Southern Africa are being pressured to grant permission for informal sector economic activities to recommence. In the absence of the strict application of the protocols of social distancing, sanitising and the use of masks, lifting the "lockdown" on this economic sector and amongst this particularly vulnerable group will have massive ramifications for the spread of the virus. Lessons from the endeavours to mitigate HIV/AIDS in South Africa, one of the most-affected countries worldwide, are important here.[9](#Fn9){ref-type="fn"} Most Southern African countries used mainstreaming approaches to deal with HIV/AIDS, ensuring that educational interventions cut across the lifelong learning continuum (i.e. the three forms of learning depicted in Fig. [1](#Fig1){ref-type="fig"}). To do this, countries relied on all educators, including adult educators, literacy educators, community development workers, community health workers, extension officers and peer educators, to disseminate carefully designed interventions. It was found that the training of peer educators in this sector offered many benefits, since they were easily accessible for training and for dealing with information needs when they arose (McKay and Romm [@CR38]). While these endeavours did yield positive results in the context of HIV/AIDS, the emergency of the COVID-19 situation is somewhat different. The limitations brought about by social distancing, with the consequent closure of educational institutions and adult education centres, has made it particularly difficult to target those with low levels of education during the COVID-19 pandemic at a time when citizen knowledge and comprehension is necessary for compliance and for "managing the curve".

Discussions on who should carry out this critical task of mitigation education differs from country to country. In South Africa, 28,000 community healthcare workers were mobilised and trained to conduct screening and testing in high-density and high-risk areas (Mafuma [@CR30]). Some formed part of an existing team of community workers, while others were recruited and trained specifically for this purpose. Those who were already in the system had prior experience from performing various tasks, including tracing of HIV or TB treatment defaulters, and others were specially recruited and trained for the COVID-19 response. While their work is primarily to test people and trace the contacts of those infected, by implication, they are also required to disseminate health information to communities, and may be considered one of the primary groups of actors in ensuring ALE as they conduct door-to-door visits (Mafuma [@CR30]).

### Addressing the risk factor of women's low education levels {#Sec14}

Of particular relevance in this context is the general low level of women's education in developing countries, since the tasks and responsibilities related to family health traditionally rest with them. Most cultures place the woman in the family at the centre of decision-making in questions concerning health for both immediate and extended family members, putting women at greater risk (not least in terms of contagion, making the right decisions and implementing correct care measures, etc.) than men.

The elderly, the population that constitutes the highest risk in terms of COVID-19, are also a "natural burden" for women, often transcending some social taboos or traditional practices. For example, it is common for women in the family to take care of elderly, bedridden family members' hygiene, regardless of their gender. Women are often allocated the role of being carers or responsible for the physical hygiene of family members and for household hygiene -- both of which are vectors in the COVID-19 pandemic and require skills to protect the carer.

Second, the current formal education system fails to prepare learners for crises and disasters {#Sec15}
----------------------------------------------------------------------------------------------

In responding to the need to prepare young learners -- future adults -- for situations such as pandemics or other emergency risks that endanger personal and social life, it is necessary that formal education systems, i.e. regular schools, integrate learning about disaster management into their curricula.

Formal education systems are primarily focused on preparing people for the labour market, and little or no learning is related to citizenship or individuals' capacity as social actors to take collective action in critical or emergency situations. Although such learning is inherent in the SDGs (UN [@CR55]), there is little in formal school curricula that prepares learners for future disasters or for being social actors in a future collective health defence system. Any training that does exist in this dimension is restricted in most countries to basic notions of food security and general health. Very little formal education addresses preparation for dealing with emergencies or national disasters.

However, even if this training is provided to learners in later stages of life, it is never too late. It still enables making a difference, imparting relevant skills which can be applied in the context of a more intimate connection with family life, the responsibilities of each individual in society, the problems that the individual learner faces, and can address how they, as members of a family or other collective entity, are required to take co-responsibility in times of national disaster (Vandemoortele and Delamonica [@CR56]). Allowing children back to school requires intensive interventions to prepare these learners to return to the public space. They have to be provided with knowledge about how to ensure their own protection and the protection of others in school, on school transport and at home. Learners and teachers alike need this critical training on all health protocols as educational institutions and auxiliary services begin to open again.

Third, ALE can fill the gaps left by the schooling system {#Sec16}
---------------------------------------------------------

Given the limitations of formal schooling systems in preparing future adults for dealing with social disasters, as mentioned above, we contend that ALE can fill the gaps in formal education and can be adapted for populations with different levels of schooling, making ALE the tool of choice for preventive healthcare for entire populations. The goal of ALE in a situation like the COVID-19 pandemic is to develop disaster-resilient communities. ALE interventions, through both formal and informal education (in addition to reaching learners in schools), are the best way to ensure that messages reach into every home and community.

Particularly in countries where average literacy levels are low, ALE can play a critical role as these are usually the same countries in which healthcare systems are more fragile. While there is a need in any case for investments to be made in adult literacy and numeracy programmes, ALE can also assist countries in filling the knowledge gaps left by formal education systems -- thus providing support urgently necessary to enable effective healthcare during times of social disaster. In turn, it is possible to establish a virtuous circle, because useful knowledge to protect oneself and family members for whom one is responsible is usually a highly attractive reason to return to some form of education, be it formal or informal.

As with all forms of education, significant differences in educational methods, media and content will result in different learning outcomes. Improving health literacy involves both the transmission of health information and support towards developing confidence to act on knowledge and information (Nutbeam [@CR42], p. 1).[10](#Fn10){ref-type="fn"}

Fourth, when society faces a threat, ALE can be tailored to each specific situation {#Sec17}
-----------------------------------------------------------------------------------

Each pandemic or other collective risk situation (earthquakes, tornados, floods, bush fires, among others) has its own characteristics and unique needs. In responding to such situations, the design of the respective ALE interventions must take into account both the clinical and the sociodemographic characteristics so as to determine what information should be provided to the population. In fighting the Zika pandemic,[11](#Fn11){ref-type="fn"} for example, the information campaign centred on pregnant women and perinatal healthcare. In the fight against the Dengue virus,[12](#Fn12){ref-type="fn"} information focused on the dangers of stagnant water pools and on how to recognise the transmitting mosquito. Combating Ebola virus disease mainly involves teaching hand hygiene (WHO n.d.).[13](#Fn13){ref-type="fn"}

In respiratory infections such as the current COVID-19 pandemic, the ethical protocol for coughing and sneezing with minimal risk to others, and reasons for social distancing and adhering to lockdown protocols all form an essential part of the health messaging that needs to be disseminated to all strata of society. All ALE interventions need to take into account the manifestation of the disease and the infection patterns. It is important that information campaigns highlight the source of the risk and draw attention to the desired behaviour in hazardous situations.

Each specific hazard should automatically trigger a knowledge-generating response via ALE, focused on critical information that citizens should receive, depending on their condition and social role, to mitigate the consequences of a determined risk.

In the current COVID-19 pandemic, the struggle will ultimately be won by training citizens how to avoid creating secondary transmission chains. It is unlikely that the solution will lie solely in the application of clinical resources as has been seen in China, South Korea, Italy and Iran, all of which were rapidly exhausted with the influx of many complex cases in a short time.

Fifth, ALE can be implemented through different platforms as a multimodal, multi-targeted intervention {#Sec18}
------------------------------------------------------------------------------------------------------

Using *multimodal platforms* will enable (health-related) ALE interventions to reach multiple audiences. Suitable multimodal platforms include, for example, different print and audiovisual media, including social media and mass media such as television and radio. Translating new knowledge into new behaviours in circumstances of disaster is challenging. For this reason, it is essential to provide adequate, clear information through a credible source (Thompson [@CR49]), taking into account the concept that communication is successful (or not), depending on the "communication axis" along which it is transmitted. This concept defines the degree to which each of the various media platforms (i.e. channels of "redundant communication") properly reach a targeted audience. In the case of COVID-19, the target audience comprises all people directly or potentially affected by the pandemic, i.e. entire countries' populations. The vastness of this target group and the variety of the information channels they regularly consult makes the dissemination of information more complex. It is necessary to strengthen research efforts to identify the various subsectors and their knowledge gaps.

The importance of inclusive information is increasing, since it has become a fundamental element of communication in the event of a crisis. Particularly in countries where health structures are more fragile or social systems are under great stress, the near ubiquitous use of mobile phones is often significant, and both real-life and virtual social networks are fundamental ways of communicating with the population (Handmer et al. [@CR13]). The situation is not linear, since digital communication networks are also usually the channel through which fake news and misinformation are disseminated, a situation that requires a strong and enlightening presence.

Sixth, ALE can be adapted for different social players {#Sec19}
------------------------------------------------------

As we are seeing during the current COVID-19 pandemic, the necessity arose to offer training at short notice to those who fulfil different social roles, such as caregivers and political decision-makers as well those who work in formal and traditional healthcare. In addition, there are specific healthcare roles such as those (traditionally) carried out by family members that need to be identified for targeted training. There are still many other essential roles/functions that need to be identified as a priority in using ALE as a health and national security tool. Below, we highlight seven relevant target groups, each of whom play different roles.

### Healthcare professionals {#Sec20}

One lesson that the current COVID-19 pandemic has already taught us is that it becomes difficult, in a very short time, to provide professional training to healthcare professionals. ALE can and should play a crucial role in ensuring that the healthcare sector possesses training structures for prompt and almost daily knowledge updating. This is necessary because the strategy to manage a pandemic continually changes and the healthcare professions, including nurses, pharmaceutical, hospital janitors, etc., are required to navigate and present different ways of accommodating these changes in dealing with the problem. In the present pandemic, classic procedures have had to be adapted to the new problem, and this gives rise to protocols that need to be disseminated instantly and revised as the need arises. This is especially pertinent to healthcare workers from other hospital areas who are brought to the centre of the pandemic to reinforce health services. Many of these do not have the necessary preparation for working in pandemic conditions and require specialised training. In the COVID-19 context, we are talking about enormous numbers of professionals, hundreds of thousands worldwide, who within a week or two must be properly prepared. The usual professional training structures are not designed for sudden and massive reactions. ALE's experience is therefore fundamental.

### Political actors {#Sec21}

Governments and politicians have a critical role to play in mobilising local action, and they are required to react promptly and under enormous pressure. The speed with which the current pandemic spread partly illustrates the extent to which this dimension of management failed to take measures to ensure containment, as happened during the initial outbreak in Hubei province. Nor indeed were governments of subsequently affected countries able to contain the imported transmission chains and stop them from spreading across further national boundaries. These imported transmission chains were swiftly converted to local transmission chains and from there went on to spread locally. To be effective in this context, ALE would need to be well-conceptualised and well-designed for this specific audience, in terms of how the training intervention is prepared, the approach adopted when it is presented, reaction speed, and content production, among others. We can now state with sufficient certainty that policymakers' lack of appropriate reaction to COVID-19 was (and in some ways always is) a major contributor to the current disaster, specifically with regard to non-containment factors (Day [@CR7]; Wang et al. [@CR58]; Wintour [@CR68]).

### Journalists and other media agents {#Sec22}

Their privileged relationship with the public and the nature of their work place professional journalists and other media agents at the centre of attention, and they are accountable for ensuring that correct information is disseminated to populations. Therefore, they must be ALE agents. For this to happen, it is essential that there is prior training in the sense of being mobilised for an emergency so that when issues occur they may have effective social utility. The COVID-19 pandemic has already shown that in some cases the media were responsible for major communication problems and disseminating fake news, which resulted in citizens stockpiling goods that were unrelated to the problem, and caused social confusion, alarmism and other inappropriate behaviour. There is a need for countries to conceptualise the role and functions of these professionals and what ALE content they should promote.

### Security personnel {#Sec23}

In many countries it has become necessary to deploy the police or military to assist in ensuring that citizens comply with lockdown regulations. These personnel need to be trained to deal with the fears and apprehensions of the public, to help where needed and to deal appropriately within the law with those who flout country regulations.

### Frontline workers {#Sec24}

This category of workers -- including refuse removers, distribution/delivery workers and shop assistants -- need information at the correct level for their engagement, on how to ensure their own personal safety whilst working under pandemic conditions and how to protect their families when they return to their homes.

### Informal sector economy workers {#Sec25}

In many countries, the informal economy makes up the bulk of (self-)employment. In times of crisis and economic downturn, the role of the informal sector becomes more crucial as a form of social assistance and a means of poverty alleviation, particularly in developing countries with inadequate social protection. This is especially so for women and young people, migrants, refugees and displaced people, who may not have access to work in the formal sector or who need to generate an income through informal work. Informal sector workers are especially vulnerable to the impact the COVID-19 or any other pandemic or epidemic because (1) they cannot access the health facilities or social protection benefits available to workers in formal employment; (2) their activities rarely lead to financial security; and (3) the nature of their work is usually dependent on their labour which means that their absence often leads to loss of livelihood. Training peer educators to train this large section of the economy is critical to ensuring they have sufficient knowledge to understand and follow safety protocols.

### Educators {#Sec26}

This category includes a broad range of educators, including adult educators, literacy educators, community development workers, community health workers, extension officers and peer educators to disseminate carefully designed interventions in all the relevant target languages to ensure that every citizen has access to and understands the knowledge, attitudes, perceptions and behaviour necessary to filter out misinformation and to engage in following the protocols as they evolve with the evolution of the pandemic. With the re-opening of education venues, schools and higher education institutions, this category of personnel needs to be given additional training on how to care for their own safety, classroom and lecture room sanitation and to ensure the safety of learners in their classes and on route to school thus requiring that taxi and bus drivers are adquatly trained in providing services to these communters. 

Conclusion {#Sec27}
==========

As we have argued, in the face of the current COVID-19 pandemic, but also in the knowledge that future pandemics and other emergencies are likely to occur in the future, it is vital that ALE is understood as an effective healthcare tool and an element of defence for national and regional populations. To begin with, ALE presents an essential tool to provide literacy, numeracy and digital inclusion. These elements are necessary in order to access the platforms and content that will later be required in an emergency. In effect, ALE must be regarded as a primary tool for political, communicational and social action. Many lives will depend on it, possibly more than those who rely on medicines and hospitals.

Much has already been learned from the current COVID-19 pandemic that supports the contention of the Mid-term Review Conference (held in Suwon, South Korea, in 2017) of the International Conferences on Adult Education (CONFINTEA)[14](#Fn14){ref-type="fn"} of a need for ALE in situations of national disaster:"Consideration should be given to providing ALE for disaster preparedness, disaster alleviation and recuperation (UIL [@CR52], p. 8)." This argument was reiterated at a capacity-building workshop held by UNESCO's Institute for Lifelong Learning (Shanghai, October--November 2019).[15](#Fn15){ref-type="fn"} As the first author points out in the paper he presented during that workshop (Lopes [@CR25]), disaster preparedness and the provision of ALE are critical, and it is necessary to put them into practice.

So far, management of the current COVID-19 pandemic has only drawn on a small fraction of ALE potential as a critical tool to contain the dissemination and generation of new transmission chains. The speed with which the pandemic has spread throughout the world shows that this tool has not yet been used effectively.

There is an urgent need to learn from the mistakes made during the spread of the current pandemic and to change the way that future disasters are managed, incorporating ALE as a critical part of the security measures employed by people and their countries. This is something that will require significant investment; in its absence, countries will need to be prepared to assume the political, human and economic responsibilities of inaction.

In the context of infectious diseases, a *vector* is "an organism, typically a biting insect or tick, that transmits a disease or parasite from one animal or plant to another" (OUP n.d.).

"Three pandemics occurred in the previous century: 'Spanish influenza' in 1918, 'Asian influenza' in 1957, and 'Hong Kong influenza' in 1968. The 1918 pandemic killed an estimated 40--50 million people worldwide. That pandemic, which was exceptional, is considered one of the deadliest disease events in human history. Subsequent pandemics were much milder, with an estimated 2 million deaths in 1957 and 1 million deaths in 1968" (WHO [@CR59], p. 2).

Despite efforts made in 2015 by the then presidents of the United States and Cuba, Barack Obama and Raúl Castro, at the Seventh Summit of the Americas to lift the embargo progressively (Drain [@CR10]), the embargo was subsequently re-imposed.

The term "grey literature" refers to reports, working papers and other items not published by professional publishers. Items of grey literature are not usually circulated to (or known by) many readers beyond those affiliated to the institution they were produced by, and therefore such items are at times difficult to track down.

According to the *Dictionary of epidemiology*, an *epidemic* is defined as "the occurrence in a community or region of cases of an illness, specific health-related behaviour, or other health-related events clearly in excess of normal expectancy" (Porta [@CR46]). A *pandemic* is defined as "an epidemic occurring worldwide, or over a very wide area, crossing international boundaries and usually affecting a large number of people" (ibid.).

According to the website of the Commonwealth, a "voluntary association of 54 independent and equal countries" headquartered in London, "the Commonwealth Secretariat is the intergovernmental organisation that supports member countries to achieve the Commonwealth's aims of development, democracy and peace" (<https://thecommonwealth.org/about-us/secretariat> \[accessed 24 May 2020\]).

Contrary to what the term *redundant communication* seems to suggest, it refers to an element which is in fact critical for *successful* communication. Originating in 1960 s marketing, where it was found that an advertising campaign was particularly successful if it was run in parallel on a number of different channels such as on TV, in magazines, on billboards etc., this particular idea of "redundancy" is now applied to other situations (teaching in class, emergency preparation in hospitals etc.) where it is important to get a message across fast and with lasting impact.

According to the definition of the International Labour Organization, "The informal sector may be broadly characterised as consisting of units engaged in the production of goods or services with the primary objective of generating employment and incomes to the persons concerned. These units typically operate at a low level of organisation, with little or no division between labour and capital as factors of production and on a small scale. Labour relations -- where they exist -- are based mostly on casual employment, kinship or personal and social relations rather than contractual arrangements with formal guarantees" (ILO [@CR18], section [5](#Sec27){ref-type="sec"}. (1)).

South Africa's medical approach to combating this health hazard was to launch the world's largest antiretroviral treatment (ART) programme in 2004 (Boulle et al. [@CR6]), which has already proven to be effective in raising life expectancy (Nakkazi [@CR40]). The ART programme goes hand in hand with a number of awareness-raising campaigns, including tuberculosis and treatment compliance campaigns.

For some skills, i.e. First Aid training, learners' confidence can also be regained by their engagement in a refresher course.

The Zika pandemic was caused by a mosquito-borne viral infection in Brazil in 2015 (WHO [@CR61]).

Like Zika, Dengue fever is also a mosquito-borne viral infection (WHO [@CR65]).

The Ebola virus disease (WHO n.d.) has still not been combated (WHO [@CR66]). The virus is transmitted to people from wild animals (e.g. fruit bats) and then spreads in the human population (WHO n.d.), The World Health Organization offers online "knowledge resources for responders"; see <https://openwho.org/courses/knowledge-resources-ebola> \[accessed 27 May 2020\].

"In 1949, reflecting on the end of the Second World War, UNESCO Member States met in Elsinore, Denmark, to discuss how adult learning and education (ALE) could help promote world peace and international understanding. That meeting marked the beginning of an enduring and fruitful global dialogue on ALE. It became the first of six International Conferences on Adult Education, known as 'CONFINTEA' (their French acronym: CONFérence INTernationale sur l'Education des Adultes)" (<https://uil.unesco.org/adult-education/confintea> \[accessed 28 May 2020\]).

The capacity-building workshop was entitled "Developing education systems from a lifelong learning perspective". It was held from 28 October to 8 November 2019 at Shanghai Open University.
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